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INTRODUCTION
Biofilms are surface-attached structured communities that are encased by an extra polymeric slime (EPS) matrix. Bacteria are also in close connection with these structures they exchange certain materials like DNA and signaling molecules. These materials are linked to the biofilms and can be dangerous. The biofilm lifestyle can contribute to disease, and beneficial to chemical productions processes. Biofilms on surfaces cost the nation billions of dollars last year with damage of equipment, energy loss, and medical infection. It also offers opportunities for positive effects, such as biofiltering industrial water to keep it clean, and forming biobarriers to protect soil and groundwater from contamination. The negative of Biofilms is what concerns us they are almost impossible to get rid of. The antibiotics it takes to kill them will usually kill a human who is infected with one the diseases cause by biofilms. As of now there are many different methods being used to try and understand these biofilms. We believe to have the most effective method which is using nanoparticle sensors as a non -invasive method to understand the characteristics of these biofilms.
Our work is to focus on making nanoparticles that will be used as a non -invasive method to monitor intracellular trafficking and the transfection of genes. The nanoparticles characterize gradients in oxygen tension and gene expression that occur in the biofilms. The nanoparticles are made by a few different procedures such as the Ormosil and Sol -gel pebble formation. The Ormosil formation makes silica particles which are used for gene delivery. This gene delivery can deliver antibiotics or any of the other medicines that could help to kill these biofilms, once something is found that can kill them these will be really useful. Using Sol gel-pebble formation there will be particles formed that will be used to characterize the gradients in oxygen tension and gene expression inside the biofilms.
MATERIALS AND METHODS
We used all chemicals as received. The chemicals included in the Sol-gel formation Ru(II) dye (1129.20MW) at 0.4mM,(4.6mg)into 6mL (4.74g) of ethanol. The Ruthenium dye is measured in small plastic tubes. Ethanol is weighed by pipetting into 25mL polyethylene scintillation vials. Another option is to make a solution that is ~10mg
Ruthenium(II) dye in 1 mL ethanol and add ethanol to give a volume of 4.6mg. Weigh ammonia water (concentrated) 3.9mL (3.84g) by pipetting into a plastic vial and pouring into vial with Ruthenium in ethanol. We also used 3 g Polyethylene glycol monomethylether (PEG) in the solution, and then stirred at a speed of 6 on the stir plate for 15-30 minutes. 0.5 mL of TEOS is then added to the solution one drop every 5 seconds; it is then stirred for one hour at room temperature.
The filtering then takes place with the solution to collect the particles. The first filter is through Amicon 100k Da membranes at 10-20 psi pressure then the filter is rinsed with two 180 mL rinses of water. The appearance of the filtrate is noted, because color indicates the presence of excess dye that is removed. We next remove the filter with particles and place it into a beaker; 180mL of water is added and then ultrasonicated for 10-15 minutes to reignite particles. This filtration through a 5 micron filter will remove large clusters of the particles. We save the filtrate if it is cloudy. It is then ran through the ultrafiltration process one more time filter to capture the particles. The filter paper is then dried overnight. and have static which makes them harder to get into tube with just scraping the filter. In cases where we are using a lot of dye it is necessary to suspend the particles more than once, and then perform the ultrasonication, and filter again through a 5 µm filter. After drying we cut a piece of each filter paper for SEM.
RESULTS
The particles that were generated using the Sol -Gel procedure are shown in Figure 1 . Our goal is to aim for the particles to be uniform in shape and size on the filter. In each of these pictures the particles are measure one by one to get an average of size. Figure 2 and 3 show results from the Ormosil procedure. Both of these particles aggregated to the center of the filter. These particles were difficult to measure because they aggregated to the center of the filter. These particles cannot be used to do accurate testing on biofilms. Figure 4 is an example of the Ormosil procedure when your procedure is finished. We have not found any real reason why some particles turn out better than others it is just what happens.
Figures 5 and 6 are pictures of actual particles that will be injected into biofilms.
The particles in figure 5 and 6 were scrapped off of the ultrafiltration filter and placed into tubes to be analyzed just like you see in the figure.
DISCUSSION AND CONCLUSION
In order for particles to be used to help us find out more about biofilms they must be uniform and do not aggregate so you have seen in some of the figures. With all of the particles I have made the next thing to be done is for the particles to be analyzed. The person who analyzes them can then see if they will be used for gene delivery and characterizing gradients. With this work we have come closer to our goal of understanding biofilms and eventually to find a way to get rid of their negative forces. 
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